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(m) Heterocyclic compounds. 

© Indole derivatives uf the general formula: 

/? — \ 

\ / 



I 



wherein R is phenyl, optionally substituted with halogen, 
lower alkyl or trifluroomethyl. or a hetero aromatic group, 
such as 2-thienyl, 3-thienyl. 2-furoyl. 3-luroyl. 2-thiazol. 
2-oxarof. 2-imtdajole. 2-pyridyl. 3-pyridyl or 4-pyridyl: R 1 is 
hydrogen, halogen, lower alkyl. lower alkoxy, hydroxy, 
cyano. nitro. lower alkytthio. t r if luoiomethyl. lower atkylsut- 
fonyt, amino, lower alkylamino or lower di-alkylamino; 

"A" is nitrogen or carbon, and the dotted line indicates - 
when A is carbon - an optional bond: 

R 7 is hydrogen. cycloaUyl. lower alkyl or lower alkenyl. 
optionally substituted with one or two hydroxy groups, any 
hydroxy group present being optionally esterified with an 
ahphattc carboxylic acid radical having from two !o twenty- 
lour carbon atoms inclusive, 
or R 7 is the group 

" ,CH,, "" U " ' 86292965 



wherein "n" is an integer of 2-6; 

X is oxygen or sulfur, or >C = X may constitute the 
group \CH = when Y is « N- or -CH-; 

Y is oxygen, sulfur. CH, or N R\ where R 3 is hydrogen or 
lower alkyl. lower alkenyl or a cycloalkylmethyl group, said 
"cycloalkyr* having from three to six carbon atoms inclusive; 

Z is *(CH,) m "m" being 2 or 3. or Z is -CH = CH- or 
1.2-phenylene optionally substituted with halogen or trif- 
luoronr.ethyl. or Z is -COtor S)CH r : 

U is nitrogen or carbon, 
provided that when R 1 is chloro. A is nitrogen and R 7 is 
methyl or cydohexyl. R may not be phenyl; 
as well as their pharmaceutical^ acceptable acid addition 
salts, are described as having pronounced activity in the 
treatment of psychoses. 

Moreover, methods for the preparation of the indole 
derivatives ol Formula 1 are described. 
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HETEROCYCLIC COMPOUNDS 



The present invention relates to novel indole derivatives which have interesting 
pharmacodynamic effects indicating pronounced activity in the treatment of 
psychic disorders, especially psychoses and, at the same time, a low degree of 
undesired side effects. 

Moreover, the invention relates to methods for the preparation of said indole 
derivatives, pharmaceutical compositions containing same, and methods for the 
treatment of psychic disorders, especially psychoses, by administering a thera- 
peutically active amount of one of said derivatives to a living animal body, 
including human beings. 

The novel indole derivatives of the present invention are represented by the 
following formula: 




«2_ O200322 

wherein R is phenyl, optionally substituted with halogen, lower aikyi or trifiuoro- 

methyl, or a hctero aromatic group, such as 2-thienyl, 3-thienyl, 2-furoyl, 3- 

furoyl, 2-thiazol, 2-oxazol, 2-imidazole. 2-pyridyl, 3-pyridyI or 4-pyridyl; 

R 1 is hydrogen, halogen, lower alkyl. lower alkoxy, hydroxy, cyano, nitro, lower 

alkylthio, trifluoromethyl.lower aikylsulionyl, amino, lower alkvlamino or lower 

di-aikylamino; 

"A" is nitrogen or carbon, and the dotted line indicates - when A is carbon - an 
optional bond; 

R 2 is hydrogen, cycloalkyl, lower alkyl or lower alkenyl, optionally substituted 
with one or two hydroxy groups, any hydroxy group present being optionally 
esterified with an aliphatic carboxylic acid radical having from two to twenty- 

lour carbon atoms inclusive, 

or R 2 is the group 7 

X 

wherein "n" is a" integer of 2-6; 

X is oxygen or sulfur, or>C = X may constitute the group^CH = when Y is 
= N- or = CH-; 

Y is oxygen, sulfur, CH 2 or N R 3 , where R is hydrogen or lower alkyl, lower 
alkenyl or a cycloalkylmethyl group, said "cycloalkyl" having from three to six 
carbon atoms inclusive; 

z is -(CH 2 ) -, "m" being 2 or 3, or Z is -CH=CH- or 1 ,2-phenylene optionally 
substituted with nalogen or trifluoromethyl, or Z is -CO(or S)CH 2 -; 
U is nitrogen or carbon, 2 
provided that when R 1 is chloro, A is nitrogen and R is 
methyl or cyclohexyl, R may not be phenyl; 

as well as their pharmaceutical^ acceptable acid addition salts. 

In the past, several indole derivatives being substituted at the nitrogen atom 
with a carboxylic acid radical have been found to possess analgetic and anti- 
inflammatory properties. Recently it was suggested in German OLS No. 2811031 
that also indoles having a phenylsubstituent at the nitrogen atom might have the 
desired analgetic or antiinflammatory effects, but no data were given for the 1- 
phenyl-5-chloro-3-metht y ipiperazine-indole or 1 -phenyl-5-chloro-3-cyclohexyl- 
piperazine-indole actually disclosed in the specification. We have prepared the 
f.rst-mentioned of these compounds (Lu 23-015) and found that it was without 
interesting effects in the pharmacological testing carried out in our laborator.es. 
1559 8£?.9?.<)R5 
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In European Patent Application No. SO^Oi 005.6 some derivatives of tetrahydro- 
pyridinyl-indoies having at the 1 -position cither hydrogen or alkyi (1-3 C-atoms), 
were described as being neuroleptics. The pharmacological data given in the 
specification, however, indicate only weak to moderate neuroleptic activity. 

W e have prepared one of these compounds, 5-chioro-3-(i-(2-hydroxyethyl)- 
l,2,3,6-tetrahydropyrid-4-yI)indoi (Lu 23-143) and found that it was almost 
inactive compared with the compounds of Formula I. 

It has now surprisingly been found that the novel indole derivatives of Formula I 
are potent dopaminergic antagonists in pharmacological tests, both in vivo and in 
vitro, as compared with weiJknown neuroleptics commonly used in the treatment 
of psychoses; and especially very long-lasting effects - up tq_several days - were 
observed with many of the compounds of Formula I. Additionally, most of the the 
indoles of Formula I are strong 5-HT antagonists both periferically and centrally, 
which is considered to be important for the treatment of psychic disorders or 
cardiovascular diseases. 

The terms lower alkyl, lower alkoxy, lower alkylthio and lower alkylsulfonyl 
designate such groups having from one to four carbon atoms inclusive. Exemplary 
of such groups are methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec.butyl, 
methoxy, ethoxy, propoxy, butoxy, methylthio, ethylthio, propylthio, methyl- 
suifonyl, ethylsulfonyl, or the like. 

The term lower alkenyl designates alkenyl groups having from two to four carbon 
atoms, for example ethenyl, 1-propenyl, 2-butenyl, or the like. 

This invention also includes pharmaceuticaliy acceptable salts of the compounds 
of Formula I formed with non-toxic acids. Such salts are easily prepared by 
methods known to the art. 
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The base is reacted with cither the calculated amount of organic or inorganic 
acid in an aqueous miscible solvent, such as acetone or ethanol, with isolation of 
the salt by concentration and cooling or an excess of the acid in aqueous 
immiscbile solvent, such as ethyl ether or chloroform, with the desired salt 
separating directly. 

Exemplary of such organic salts are those with maleic, fumaric, benzoic, 
ascorbic, embonic, succinic, oxalic, bis-methylenesalicylic, methanesuif onic, 
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, 
malic, mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itacomc, 
glycolic, p-amino-benzoic, glutamic, benzene sulfonic and theophylline acetic 
acids, as well as the 8-halotheophyllines, for example 8-bromo-theophyIline. 
Exemplary of such inorganic salts are those with hydrochloric, hydrobromic, 
sulfuric, sulfamic, phosphoric and nitric acids- Of course, these salts may also 
be prepared by the classical method of double decomposition of appropriate 
salts, which is wellknown to the art. 

The compounds of Formula I as well as the pharmaceutical^ acceptable acid 
addition salts thereof may be administered both orally and parenterally, for 
example in the form of tablets, capsules, powders, syrups or solutions for 
injection. 

Of the indoles of Formula I, those wherein R 1 is chlorine, fluorine, trifluoro- 

methyl, methyl, nitro or amino in the 5-position, R is phenyl substituted with 

2 

fluorine in the <f'-or the 2'-position, R is methyl, hydroxyethyl or 3-hydroxypropyl, 
and A is as defined above, have shown especially favourable effects in the pharma- 
cological testing, and also have few undesired side effects. 

The invention moreover relates to a method for the preparation of the novel 
indoles of Formula I, which comprises 



a) reacting an indole derivative of the following formula: 




1 I I 
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w rein R and R are as defined above, with a <f -pipcridone of the formula: 



wherein R^ is as defined above, 
or 

b) reducing a compound of the following formula: 



A / 



V N-R z 



N 
I 

R 



I I I 



1 2 
wherein R , R and R are as defined above, 



or 

c) reacting a compound of the following formula: 



H 

1 2 

wherein R , R and A are as defined above, with a compound of formula: 

R-hal 

wherein R is as defined above and "hal" is halogen, in the presence of a 
catalyst, 

or 

d) reacting a compound of the following formula: 



\ / 
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wherein R*. R and A 
epox 



are as de.tined above, with a lower alkyl halide or an 



ide of formula H n C-CH R wherein R is hydrogen, methyl or ethyl, 

* V 



or 



e) reducing a compound of the following formula: 




/ \ «» 

a' n-c - 



VI 



wherein R 1 , R and A are as defined above and R is hydrogen, lower alkyl (1-3 
C-atoms) or lower alkoxy (1-3 C-atoms), 

or 

f) heating a compound of the following formula: 



10 




COO CH, 



VI I 



wherein R l and R are as defined above, with a piperazine of formula: 



wherein R is as defined above, 



/ \ , 

H N N-fT 
\ / 



11* 



reducing a compound of the following formula: 
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wherein R*, R and R^ are as defined above, with a suitable reducing agent, 

whereupon the indole of Formula 1 is isolated in the form of the free base or a 

2 

pharmaceutical^ acceptable acid addition salt thereof, and if the group R 
contains one or two hydroxyl groups, if desired, acylating such a hydroxy group 
5 with a reactive derivative of an aliphatic carboxylic acid having from two to 

twenty-four carbon atoms, and isolating the ester formed as the free base or a 
pharmaceuticaliy acceptable acid addition salt thereof. 

In method a) the reaction is performed under strong acidic conditions by heating. 
Trif luoroacetic acid or HC1 in ethanol are preferred as acid catalysts. The 
LQ starting compounds of Formula II are conveniently prepared according to 

procedures described in the iitterature, e.g. by reduction of R substituted isatins 
or oxindoles by a method described by H. Sirowej et al. in Synthesis 1972 , 8^, 
according to the following reaction scheme: 



15 
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Isatins and oxindoles are prepared by a Fiedel-Craft ring closure under standard 
conditions from N-oxaiylchioro- or N-(2-chloroacetyl) diphenylamines respec- 
tively. The compounds of Formula II may alternatively be prepared by arylation 
of N-unsubstituted indoles according to the method described by M.A. Khan and 

20 E.K. Rocha, Chem.Pharm.Bull. 25 (11), 3110-311* (1977). 

1 5 6 4 ~ 
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An alternative way of obtaining the intermediates of Formula H is that from an 
•rooxyl-2-carboxyIic ester as outlined below; 




1) MgCl 2 ,6H 2 0 

2) Na B_H . 



COOOL 



3) HC1 




II 



In method b) the reduction is preferably carried out at low hydrogen pressures 
( 3 ato.) in the presence of platinum or palladium on carbon black. 

In method c) the aryiation is preferably carried out at about 160-210°C in 
aprotic polar solvents as e.g. N-methyl-2-pyrroiidone or hexamethylphosphoric 
triamide with K 2 C0 3 as base and copper as a catalyst. 

In method e) the reduction is preferably carried out with LiAlH^ in THF or 
diethylether or with diborane in THF. 

Method f) is a two step procedure in which compound VII first is decarboxy- 
alkylated in the presence of an inorganic salt as e.g. LiCl or MgCl 2 in a polar 
solvent as e.g. diglyme, hexamethylphosphoric triamide or N-methyI-2- 
pyrroiidone at elevated temperatures (120-150°C). Finally, the appropriate 
oiperazine is added and the temperature raised to about 200°C and kept there 
until the corresponding indoxyle has disappeared according to TLC analysis. The 
compounds of Formula VII are conveniently prepared according to the procedures 
reported by P.C. Unangst and M.E. Carethers, 3. Heterocyclic Chem. 21, 709 
(1934). 



in method g) diborane in THF is conveniently used as a reducing agent. The 
compounds of Formula VIII are prepared from the corresponding R-substituted 
^lins according to the following reaction scheme: 



i i 



0 Mg-X © 
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The methods of the invention shall be illustrated in the following by some 
examples, which may not be construed as limiting: 

EXAMPLE 1 
(Method a) 

5 l-(«f , -Fluorophenyl)-5-methyl-3-(l-methyl-l,2,3 J 6-tetrahydropyridin-4-yl)-IH-indole, 
hydrochloride ( Lu 20-089 ). 

l-(4^1uorophenyi)-5-methyl-lH-indole (4.5 g) and 1 -methyl-4-piperidone (5 g) 
were dissolved in 25 ml of acetic acid and added dropwise to 50 ml of 
trifluoroacetic acid kept almost at the boiling point. The mixture was gently 
0 refluxed for another 1/2 h. Excess trifluoroacetic acid was evaporated and the 

reaction mixture was added to 50 ml of 6 M HC1 and 50 ml of ether. The 
precipitated title compound was filtered off and dried. Yield: 3-1 g (43%). M.p. 
262-266°C. 



In a corresponding manner the following tretrahydropyridin-4-ylindoles were 
1 5 prepared: 

5-Fluoro-l-(4 , -fiuorophenyl)-3-(l-^^ 
hydrochloride. ( Lu 21-018 ). M.p. 256°C. 

l-(4 , -Fluorophenyl)-3-(l-methyl-l ) 2,3,6-tetrahydropyridin-4-yl)-5-trifiuoromethyl- 
lH-indole, oxalate. ( Lu 21-120 ). M.p. 228-229°C. 



20 



l-(^ , -F!-Jorophenyl)-5-nitro-3-(l-methyI-i,2,3,6-tetrahydropyridin-4-y0-lH-indole- 

( Lu 22-135 ). M.p. 168-170°C. 
l-(3'-Fluorophenyl)-5-nitro-3-(l-methyl-l,2,3,6-tetrahydropyridin-4-y0-lH-indole, 
maieate. ( Lu 24-004 ). M.p. 216-21 7°C. 

l-(2'-Fluorophenyl)-5-nitro-3-(i-methyl-l,2 ) 3,6-tetrahydropyridin-4-yl)-iH-indole, 
2 5 maieate. ( Lu 24-003 ). M.p. 208°C. 

3.(1- (2-HydroxyethylM, 2,3, 6-tetrahydropyridin-4-yl)-l -(4'-trif luoromethyiphenyl- 
IH-indole, fumarate. ( Lu 24-012 ). M.p. 174-175°C. 

l_^'.Fl UO rophenyl)-3-(l-methyl-l J 2 J 3,6-tetrahydropyridin-4-yl)-lH-indoie, hydro- 
chloride. ( Lu 23-083 ). M.p. 268-270°(g g 2 9 2 9 6 5 
3 0 l-^'^ugrophenyl)-5-nitroO-(l J 2 1 3,6-te;rahydropyridin-4-yl)-lH-indole t 



maieate. (Lu 23-133). M.p. 204-205°C. 



0200322 

IO 

• - v ,- ;: .i-(V-fl-oorophcnyI)-3-(l-(2-hydroxyethyl)-l,2,3,C-tetrahydropyr,d.n^-yl)- 
mli'ndole. hydrochloride. (Lu 23-1*6). M.p. 2S0-2S2°C. 

S-Chloro-Mft'-flu^ 
-1*7 ). M.p. 105-107°C. 

1 .(*.-fl U orophenyl)-3-(l-(2-hydroxyeth y .)-l > 2,3,6-tetrah y dr OP yridin-*-yl)-5-nit r o- 
lH-indole. ( Lu 23-150 ). M.p. 151-1 52°C. 

,_( V -Fluoroph^^ 
(Lu 23-155). M.p. 128-130°C. 

l . ( ,.-Fluoro P henyl)-3-(l-(2-h y droxyethyl)-l,2,3,6-tetrah y drop y ridin-*-yl)-5-trifluoro- 
mcthyl-lH-indole. ( Lu 23-156 ). M.p. 1*0-1*1°C. 

5-Fluoro-l-(V-lluorophen y l)-3-(l,2,3,6-tetrah y dro Py ridin-*- y l)-lH-indole. 
( Lu 23-159 ). M.p. 75-77°C. 

5-Fluoro-l-(^luorophenyl)-3-(l^^ 
lH-indole, oxalate. ( Lu 23-160 ). M.p. 1S0-1S*°C. 

5 -Fluoro-l-(*'-£luorophen y l)-3-(l-(2-prop y l)-l,2,3 )6 -tetrahydrop y ridin-*- y ^ 
iumarate. ( Lu 23-167 ). M.p. 190-195°C. 

1 ^.-Fluorophen y .)-3-(l-(3-h y droxy P ropyl)-l,2 o ,3 I 6-tetrahydropyridin-*-yl)-5-trifluoro- 
methyl-lH-indole. ( Lu 23-171 ). M.p. 159-161°C. 

5 -Flu O r-l-(*'-fluorph e nvl)-3-(l-(3-h y dr O x yP ropyl)-l,2,3 J 6-tetrah y dro P yridin-*-y0- 
lH-indole, oxalate. ( Lu 23-175 ). M.p. 173-1 75°C. 



EXAMPLE 2 
(method b) 

l -(*--F.luoro P henyl)-3-(l-rnethyl-*- P i P erid y l)-5-trifluorometh y l-lH-indole, 
oxalate. ( Lu 21-131 ). 

rewound Lu 21-120, oxalate (2.5 g) is dissolved in ethanol (200 ml), and PtO, 
(0 o o) is added. Hvdrogenation is continued for 3h at 3 atm. The catalyst was 
xhcVfiHered off, ethanol evaporated and the title compound crystallized from 
ac =tonc/ethcr. Yield: 1.2 g (*S%). M.p. 251-252°C. 

1567 86292965 



In a corresponding manner were also prepared: 



l-(^ , -FluorophenyOO-(l-(2-imida2oIidinon-l-yIethyI)-'f-piperidy!)-lH-indole. 
( Lu 23-0S6 ). M.p. 174-175°C. 

l-(V-Fluorphenyl)-3^1-(l-pyrrolidin-2-onylethyI)-*-pipcridyl)0-tri 
lH-indole, fumarate. ( Lu 23-1 58 ). M.p. 240-241°C. 

5-Chloro-i -(4'-f luoropheny i)-3-( 1 -(2-imidazolidinon- 1 -ylethy l)-4-piperidyD- 
IH-indoie, maleate. ( Lu 23-174) . M.p. 155-160°C. 



EXAMPLE 3 
(Method c) 

3-(l-Methyi-l,2,3,6-tetrahydropyridin-^-yl)-5-nitro-l-pyridin-3-yl-lH-indole. 
( Lu 24-016 ). 

3-(l-Methyl-l»2,3,6-tetrahydropyridin-4-yl)-5-nitro— lH-indole (4.5 g), 3-bromo- 
pyridin (6.0 g), CuBr (4.5 g) and K 2 CC> 3 (8.0 g) were heated under stirring at 
160°C for 2.5 h. After cooling the reaction mixture was poured into diluted 
NH^OH (500 ml) and extracted with ethyl acetate (2 x 300 mi). The combined 
organic phases were dried (MgSO^) and the solvent evaporated. The title 
compound was obtained by recrystallization from acetone. Yield: 3.4. g (58%). 
M.p. 175-177°C. 

In a corresponding manner were also prepared: 

3-(l-Methyi-l f 2,3 f 6-tetrahydropy^ 
( Lu24-015 ). M.p. 134°C. 

3-(l-Methyl-l,2 t 3,6-tetrahydropyridin-4-yl)-5-nitro-l-(2-thiazolo-lH-indole. 
( Lu24-022 ). M.p. 204-206°C. 

5-ChIoro-3-(l -methyl- 1 ,2, 3,6-tetrahydropyridin-4-yl)-l -(3-thienyl)-l H-indole, 
maleate. ( Lu 24-001 ). M.p. 168-1 70°C. 

3-(I-Methyl-i,2 ) 3 ) 6-tetrahydropyridin-4-yl)-5-nitro-I-(2-thienyi)-lH-indole, 

maleate. (Lu 24-014). M.p. 206-208°C. 
15 6 8 
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5-Filjofo-3-( i^^i^^^ki 3 ^^^"^' 1 - (2 " thiazolo)_ 1 H " in ^ ole, : ; P ' : 

fumarate. ( Lu 2^-0 13 ). M; P . 190-1 9»°C. : i\ • .; ' ' • 
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EXAMPLE 5 
(method d) 

5-Fluoro-2-(4'-fluorophenyl)-3-(l-(2-imidazolidinon-l-ylethyl)-l,2,3 J 6-tetrahydro- 
pyridin-4-yl)-lH-indole 7 oxalate. ( Lu 21-0^6 ) 

5-F!uoro--l-('J , -fluorophenyl)-3-(l,2,3 I 6-tetrahydropyridin-^-yl)-lH-indole (2g) 
prepared as described in Example 1; l-chlorocthyl-2-imidazolidinon (2 g), KjCOj 
(3 a) and a small crystal of KI were refluxed in methyl isobytyl ketone (50 ml) for 
16°h. The reaction mixture was poured into H 2 0 and CH 2 C1 2 (200 ml) was 
added. The organic phase was separated, dried (MgSO^) and the solvents 
evaporated. The crude product was dissolved in acetone and precipitated as an 
o^a:'- salt. Yield: 1.2 g (36%). M.p. 1S6-1S9°C. 
1^69 KR?9?QPS 




l-(^-Fluorophenyl)-3-(l-(2-imidazon . 
S-triflnnrnmethvl-lH-indole. ( Lu 23-157 ). M.p. 16<f-165°C. 



l-(2 , -Fluorophenyl)-3-(l-(2-imidazolidinon-l-ylethyl)-l,2,3,6-tetrahydropyridin-^-yl)- 
5-nitro-lH-indole, maleate. ( Lu 2»-02t» ). M.p. 200°C. 



25 



EXAMPLE 6 
(Method e) 

l-(*--Fluorophenyl)-3-(l-pyrrolo-2-ethyl)-l,2,3 f 6-tetrahydropyridin-«>-yl)-5-trifluoro- 
tnethyl-lH-indole, maleate. ( Lu 23-172 ). 

l-(«'-Fluoropheny!)-3-(I-pyrrolo-2-aceto)-l,2,3,6-tetrahydropyridin-<f-yl)-5-tri£luoro- 
methyl-lH-indole(2.5g)wasreiluxedwithLiAlH i< (lg)indryTHF(50ml)forl.5h. After 
cooling H 2 0/THF was added to destroy excess of LiAlH^. The precipitate was 
filtered off and THF evaporated. The remaining oil was dissolved in 2-propanol 
and the title compound precipitated as a maleate. Yield: 1.3 g (<*2%). M.p. 194- 

l "l c s 70 86292965 
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m = corresponding manner were also prepared: 
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.-(.•-Fluorophenv0-3-(l-(2-rnethyl-l-imidazo!e-2-ethyl)-l,2,3,6-tetrahydropyridin- 
(,. y l)-5-trifluoromethyI-lH-indoie, difumarate. (1^23^173)- M.p- 189-191 C. 

l-(^-Fluorophen y l)-3-(l-(i-»midazole-2-ethyl)-l,2 ) 3,6-tetrahydropyridin-^yl)-5- 
trifluoromethyl-lH-indole.dirnaleate. (Lu 20-002). M.p. 165-167 C. 



EXAMPLE 7 
(method f) 

1- (^-Fluorophenyl)-3-(^methylpiperazino)-5-trifluorometh y l-lH-indole, dihydro- 
chloride. ( Lu 21-123 ). 

2- Carboxymethyl-l-C*'-fluoro P henyl)-5-trifluoromethylindolin-3-on (15 g) and 
M-Cl ' 6 H-O (30 g) in HMPA (100 ml) were heated under N ? at 120-100 C for 1 
h ancffinally at 150°C for another 1/2 h. i-Methylpiperazin (25 ml) washed 
and the mixture was refluxed under at an oil bath temperature of 200 C for 
16 h The mixture was cooled and poured into 1 Itr. of H 2 0 and extracted with 
ether (3 x 200 ml). The combined ether extracts were washed with 0.5 M HC1 (3 
x 300 ml). The acidic H 2 0 phase was made alkaline and reextracted with ether 
{? x 200 ml). The combined organic phase was dried (MgSO^) and the ether 
evaporated. The remaining oil was dissolved in acetone and the title compound 
precipitated as a dihydrochloride. Yield: 6.7 g (35%). M.p. 205-207 C. 

in a corresponding manner the following 3-piperazinoindoles were prepared: 
l-(0--Flurophenyl)-3-(0-(2-hydroxyethyl)-piperazino)-5-trifluoromethyl-lH-indole. 
( Lu 21-152 ). M.p. 160°C. 
! -(V-Fluorophenyl)-3- P i P erazino-5-trifluoromethyl-lH-indole. (LuJl^lM). M.p. 
l£S-i70°C. 

.-(.•-F lu oro P hcn y l)-3-(0-isopro P yl-piperazino)-5-trifluoromethyl-lH-indole, di- 
hydrochloride. ( Lu 23-016 ). M.p. 27S-2S0°C. 

5-Chloro-3-(0-methy l P i P erazino)- 1 -phenyl- 1 H-indole. ( Lu 23-015 ). 

M.d. 170-175 r 'C. 
* — 157 1 




.} i-(4'-Flubrophenyl)-5-m^ 
• ( Lu 21-037 )!-: ■^-■^ 

5 - To 14 g of Mg turnings' was added 

(500 ml)'. The mixture^^sVe'f lu 1 : hour J and itered.'under:,- N 2 ; into - ah -'ice .-. \ 

cooled solution of ; (60 g) in;dry;THF (500 ml). 

•The mixture wa^'h^ poured into H 2 0 (1 ltr.fl saturated with - 

NH CI an^ extracted iwi^^ ml). The combined organic phases were 

10 dried (MgSO^),' the ether e va'p orated; yi Id ing .48. 5 g (58%) of l-(4'-fiuoropheny!)-3- 

hydroxy-5-metnyl-3-(l-methyl-^-piperidyl)indolin-2-on. M.p. 177-179 C. // To a 
suspension of LiAiH^ (1 g) in dry THF (100 ml) was added 2.5 g of the above 
prepared indolin-2-on. The mixture was refluxed for 1 hour, excess of LiAlH^ 
destroyed by addition of H 2 <D / THF, and filtered; and 2 M.HC1 (500 ml) was 

15 added to the. filtrate and gently heated. The H 2 0 phase was made alkaline and 

the product extracted ^with ether (2 x 300 ml). The combined ether phases were 

dried (MgSO^) . and -the ether ; evaporated. The remaining oil was dissolved in 

acetone and i-(^ , -fluorophenyl)-5-methyl-3-(l -methyi-4-piperidyi)indoiin-2-on 

was precipitated as an oxalate. Yield: 2.0 g (66%): M.p. 222°C. To a solution of 

?n b H in THF (100 ml) kept under N at 0°C was added 11.0 g of the oxalate salt 

2 6 o 
prepared as above. The mixture was heated slowly to 50 C and kept there for 2 

hours. It was finally poured onto ice (1 ltr.) and extracted with ether (2 x 200 

ml). The combined ether phases were dried (MgSO^) and the ether evaporated. 

The remaining oil was dissolved in 2-propanol and the title compound pre- 

2 5 cipitated as a hydrobromide salt. Yield: 3.7 g (36%). M.p. 254-256°C. 
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EXAMPLE 9 

5-Amino-l-(4 , -fluorophenyi)-3-(i -methyl- 1^ 
fumaraie. ( Lu 23-149 ) 

- 1 -(4*-Fiuorophenyl)-3-( 1 -methyl-1 ,2,3,6-tetrahyaYopyridin-4-yl)-5-nitro-l H-indole 
(Lu 22-135) (10 g) in 90% ethanol (150 ml) was heated to reflux and dil. HC1 (2 
ml) and Fe- P owder (5 g) were added within 0.5 hour. Reflux was continued for 
another hour. The reaction mixture was filtered, cooled down and subsequently 
poured into 1 litre of NH^OH and extracted with ethyl acetate (2 x 400 ml). The 
combined organic phases were dried (MgSO^) and the solvent evaporated. The 
remaining oil was purified by column chromatography on silica gel (eluted wit* 
ethyl acetate/rnethanol 1:1 containing 2% of tr iethylamine). The title compound 
was fg^ty precipitated as a fumarriic- iron: cthanol/acetone (1:1). Yield 4.2 g 
(34%). M.p. 128-1 34°C. 



15 

.... OI . „ 15T 0200322 

( method g ) 

l-(^ , -Fluorophenyl)-5-methyl-3-(l-methyi-«f-piperidyl)-I H-indoie, hydrobrornide. 
( Lu 21-037 ). 

5 To 14 g of Mg turnings was added tf-chloro-l -methylpiperidine (35 g) in dry THF 

(500 ml). The mixture was refluxed for 1 hour and filtered under N 2 into an ice 
cooled solution of l-(4Mluorophenyl)-5-methylisatin (60 g) in dry THF (500 ml). 
The mixture was heated to reflux and poured into H 2 0 (1 Itr.) saturated with 
NH^Cl and extracted with ether (2 x 300 ml). The combined organic phases were 

10 dried (MgSO^), the ether evaporated yilding 48.5 g (58%) of 1 -(4'-f luorophenvl)-3- 

hydroxy-5-methyl-3-(l-methyl-4-piperidyl)indolin-2-on. M.p. 177-179 C. // To a 
suspension of LiAlH^ (1 g) in dry THF (100 ml) was added 2.5 g of the above 
prepared indolin-2-on. The mixture was refluxed for 1 hour, excess of LiAiH^ 
destroyed by addition of H 2 <D / THF, and filtered; and 2 M HC1 (500 ml) was 

1 5 added to the filtrate and gently heated. The H 2 0 phase was made alkaline and 

the product extracted with ether (2 x 300 ml). The combined ether phases were 

dried (MgSO^) and the ether evaporated. The remaining oil was dissolved in 

acetone and l-(4 , -fluorophenyl)-5-methyl-3-(l -methyl-4-piperidyl)indoiin-2-on 

was precipitated as an oxalate. Yield: 2.0 g (66%). M.p. 222°C. To a solution of 

20 b H. in THF (100 ml) kept under N- at 0°C was added 1 1.0 g of the oxalate salt 

2 6 q 
prepared as above. The mixture was heated slowly to 50 C and kept there for 2 

hours. It was finally poured onto ice (1 Itr.) and extracted with ether (2 x 200 

ml). The combined ether phases were dried (MgSO^) and the ether evaporated. 

The remaining oil was dissolved in 2-propanoi and the title compound pre- 

25 cipitated as a hydrobrornide salt. Yield: 3.7 g (36%). M.p. 254-256°C. 
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EXAMPLE 9 

5-Amino-l-(^-fluorophcnylM-(l-m^^ 
fumarate. ( Lu 23-149 ) 

l-(4 , -Fluorophenyl)-3-(l-methyl-l 3 2,3,6-teirahydropyridin-4-yl)-5-nitro-lH-indole 
(Lu 22-135) (10 g) in 90% ethanol (150 ml) was heated to reflux and dil. HCt (2 
ml) and Fe-powder (5 g) were added within 0.5 hour. Reflux was continued for 
another hour. The reaction mixture was filtered, cooled down and subsequently 
poured into 1 litre of NH^OH and extracted with ethyl acetate (2 x 400 ml). The 
combined organic phases were dried (MgSO^,) and the solvent evaporated. The 
remaining oil was purified by column chromatography on silica gel (eluted -wit-H 
ethyl acetate/rnethanol 1:1 containing 2% of tr lethylamine). The title compound 
was *£P^ precipitated as a fumarate from cthanoi/acetone (1:1). Yield 4.2 g 
(34%). M.p. 128-1 34°C. 



EXAMPLE 10 
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l-(^-Fluorophenyl)-3-(f-(2-(pyrrolidin-2-thion-l-yI)-ethyl)-l-pipera2ino)-5-trifluoro- 
methyl-lH-indole ( Lu 23-018 ). 

The pyrrolidonyl indole derivative (Lu 22-133) (2.8 g) prepared in Example * and 
p-methoxyphenylthionophosphine sulfide dimer (2.0 g) (Lawesson reagent) were 
heated in HMPA (25 ml) at 110 °C for 1 hour. The reaction mixture was poured 
into K 2 0 (500 ml) and K 2 C0 3 (10 g) added. The product was extracted with ether 
containing 10% of ethyl acetate (2 x 200 ml). The combined organic phases were 
dried (MgSO^), the solvents evaporated and the resulting crystalline product was 
recrystallized from ethanol yielding 2.1 g (73%) of the title compound. M.p. 199- 
201°C. 



EXAMPLE 11 

3-(«f-(l-Acetyloxyethyl)-l-piperazino)-l-(V-fJuorophenyl)-5-trifluoromethyl-lH- 
indole. : (Lu 23-161). 

l-(^'-Fluorophenyl)-3-(f-(2-hydroxyethyl)-l-piperazino)-5-trifluoromethyl-lH-indole 
(Lu 21 ^1 52) (5 g) was heated to reflux in acetone (50 ml). Acetylchloride (2 ml) 
was added slowly. Refluxing was continued for 1.5 h. The solvent was 
evaporated and the remaining oil was extracted with CH 2 C1 2 (2 x 200 ml) from 
NH t OH at Ph 10. The combined organic phases were dried (MgSO^) and the 
solvent evaporated. The title compound precipitated from ether. Yield: 3.7 g 
(72%). M.p. 129-131°C. 

In a corresponding manner the following esterified indole derivatives were 
prepared: 

3-.:t_(l_decanoyloxyethyl)-l-piperazino)-l-('i , -fluorophenyl)-5-trifluoromethyl-lH- 
indole. (Lu 23-162) . M.p. 71-73°C. 

l-(!f'-Fluorophenyl)-3-C*-(l-oleyloxyethyl)-l-piperazino)-5-trifluoromethyl-lH-indole, 
dihydrochloride. (Lu 23-163). M.p. 158-162°C. 

- 1573 86292965 
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The compounds of Formula I were tested according to reliable and well 
recognized pharmacological tests as follows: 



Methylphenidate antagonism 
The inhibiting effect of test substances on the methylphenidate-induced gnawing 
5 in mice is determined as described by Pedersen and Christ ensen (1972). 

The test substance is given i.p. in different doses, while methylphenidate is given 
s.c. in the dose 60 mg/kg, 1/2, 2 or 7k hours after injection of test substance. Per 
dose of the test substance is used 3 x 2 mice ( a, 18-25 g). The results are given 
in fractions: 0/3, 1/3, 2/3 and 3/3, where 0, 1, 2 and 3 are the number of pairs, 
10 which has not been gnawing on receipt of the test substance. 

Ref. : 

Pedersen, V. and Christensen, A.V.: Acta pharmacol. et toxicol. 31, 4SS-496, 
1972. 

2^ Catalepsy 

15 Evaluation of catalepsy is made according to Arm (19S3). The rat is placed on a 

vertical wire mesh (mesh diameter 12 mm) and considered as cataleptic if it 
remains immobile for mo:-, than 15 seconds. The number of cataleptic rats in 
each dose group is determined every hour, 1-6 hours and 20 hours following 
peroral administration of test compound. The maximal numbers of cataleptic 
20 rats in each of at least 3 dose groups, each consisting of at least 4 rats, is 

recorded. These numbers are used for calculation of ED 5Q values by log-probit 
analysis. 

Ref. : 

Arnt, 3.: European 3. Pharmacol. 90, 47-55, 19S3. 

25 3. Quipazine inhibition 

Quipazine and a number of other compounds, which increase 5-HT 2 receptor 
activity in the CNS, induce a characteristic rapid shake (twitch) of the head.. 
This response is inhibited by 5-HT 2 receptor antagonists (Vetulani et al. 1980, 
Arntetal. 198*). 8 6 2 9 2 9 6 5 

The test compound or saline is injected subcutaneously 2 hours before subcuta- 
neous injection of quipazine hemimaleate (15 pmol/kg). At least 3 dose groups, 
eac^h consisting of at least U rats, are used. The rats are individually placed in 
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observation cages (12 x 25 cm) and the number of head twitches are counted 30- 
HO min alter quipazinc administration. Inhibition ol head twitches is expressed in 
per cent of the number ol head twitches in the control group. ED50 values are 
calculated by log-probit analysis. 
Rel .: 

^ulani, 3., B.B. Beduarczyk, K. Reichenberg and A. Rokost: Neuropharmaco- 
logy !I9, 155-15S, 19S3. 

Arm, 3-, 3- Hyttel and 3.-3. Larsen: Acta pharmacol. et toxicol. 55, 363-372, 
19S4. 

14. 3H-s piroperidol bindings 

The allinhT ol compounds to dopamine (DA) D-2 receptors and serotonin 2 (5- 
HT 2 ) receptors was determined by in vitro receptor binding technique. Binding ol 
3 H -spiroperidol to DA D-2 receptors in rat striatal membranes and to 5-HT 2 
receptors in rat cortical membranes was determined as described in detail by 
Arnt et al. (!98<0. 



Rel. : 

Arnt, 3., 3. Hyttel and 3.-3. Larsen: 
198<J. 



Acta pharmacol. et toxicol. 55, 363-372, 
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Pharmacology of Indoles 



Compound 
No. 



MePh 
Antg. 

ED50(ip) 
( / umol/kg) 



Catalep. 

ED50(po) 
(^umol/kg) 



Qvipaz . 
inn. 

ED50(sc) 
(yumol/kg) 



H-Spiroperidol bindings 
OA-2 5-HT 2 
receptors 
-9 fc 



ic 30 /io 



M 



l-6h 
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n 
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i 

1 . 


Q 


L U 




1 7 


9 7 * 


> 9 7 * 


9 
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Lu 


22-135 


0. 10 


0.078 


>0. 89* 


0 . 


009 


1- 


1 


1 . 


9 


L U 


9 "i n n i 

Z .> — U U I 


n 9 9 


1 . 2 


2 . 6 


n 
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u *+ / 


O • 
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1 fl 

J. o 




L U 


9 x nil 


n 1?* 

U • 1 z 


0.55 


> 1 .8 


n 

u • 








n 


o 


Lu 


23-015 


8 . 8 


12.0 


>15 


0 . 


062 


1 2 . 


0 


3 . 


9 


Lu 


23-018 


5** .0 


1 . 2 


2.9 














Lu 


23-024 


0 . 65 


6 .8* 


>10* 










5. 


3 


Lu 


23-075 


19* 






0. 


18 










Lu 


23-083 


1 . 3* 


9 . 4 


>14 


0. 


15 


1 . 


8 






Lu 


23-086 


> 98* 






0 . 


036 


42 
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9 


Lu 


23-133 


18* 


11.0 


>1 1 






5. 


9 






Lu 


23-134 


9.0* 


1 . 1 


> 8 . 8 






2. 


8 


15 




Lu 


23-142 


2.6* 














6 . 


7 


Lu 


23-143 


72 .0* 


>18* 


>18* 


4 . 


5 










Lu 


23-146 


0.73* 


1 .0* 
















Lu 
Lu 


23-147 
23-148 


> 99* 

> 91* 
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Lu 


23-149 


0.45* 


















Lu 


23-150 


0.07* 


0.21 
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Compound 
No . 


MePh 
Ant g . 

CD50( ip) 
( ^umo) /Wg ) 


Cat a ) cp . 

CD50(po) 
( ^umol /Ug) 


Ov i pa 7 . 

CD50(sc) 
( ^umol /Ug) 


H-Spi roperidoJ bindings 
OA-2 5-HT 2 
receptors 

1C 30 /10" 9 M 






]-6h 26h 








Lu 23-155 


3.8* 












Lu 23-156 


0.07* 


< 0 . 19* 


1.1* 0.03 
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Lu 23-157 


0 . 37* 


0.69* 


2.6* 0.12 








Lu 23-158 


2 .9* 




0.11 








lu 2 3-159 


67* 












Lu 23-160 


3.6- 




5.2* 


11 




36 


Lu 23-161 


0.05* 


0 . 09* 


0. 18* 








Lu 23-162 
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2 .7* 
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>11 . 0* 
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>70* 




> 0. 55 
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Lu 23-173 


0.77* 


1 .8* 


> 7 . 1 
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60 
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0 . 69 
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Lu 26-006 
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Lu 2 6-013 


> 20* 












Lu 26-016 


> 22 * 












Lu 26-015 
Lu 26-016 


3 .8* 
> 30* 
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Lu 26-022 














L u 2 6 -026 















CI orproma? inc 23 

Cis(Z)riupentixol 0. 16 

Haloperidol - 0*11 

Tefludazine 0.06 



JO 

2.6*" 

1.0 

0.61 



19 



0.9 



0.38 
0.062 
0.99 
0.06 



26 
3.2 
8.2 

19 



30 
13 
58 
8.6 
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*) CD50 from sc administration 
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LD 50 Lv ' in mice was deternr >ined for Lu 21-132 and Lu 22-135 to be 147 
^mol/kg and 276 ^.mol/kg respectively which indicates a comparatively low 
acute toxicity as compared with known neuroleptics such as chlorpromdzine, 
cis(Z)-fiupentixol and tefludazin having values between 120-180 ,umol/kg. 



The compounds of Formula I and the non-toxic acid addition salts thereof may be 
administered to animals such as dogs, cats, horses, sheeps or the like, including 
human beings, both orally and parenterally, and may be used for example in the 
form of tablets, capsules, powders, syrups or in the form of the usual sterile 
solutions for injection. - Results upon administration to human beings have been 
very gratifying. 

Most conveniently the compounds of Formula I are administered orally in unit 
dosage form such as tablets or capsules, each dosage unit containing the free 
amine or a non-toxic acid addition salt of one of the said compounds in a amount 
of from about O.10 to about 100 mg, most preferably, however, from about 5 to 
50 mg, calculated as the free amine, the total daily dosage usually ranging from 
about l.o to about 500 mg. The exact individual dosages as well as daily dosages 
in a particular case will, of course, be determined according to established 
medical principles under the direction of a physician. 

When preparing tablets, the active ingredient is for the most part mixed with 
ordinary tablet adjuvants such as corn starch, potato starch, talcum, magnesium 
stearate, gelatine, lactose, gums, or the like. 

When the compound of Formula I is an ester, preferably a decanoic acid ester, 
palmitic acid ester or a ,t>eh^njLC. acirJ ester, the composition may advantageously 
be an oily solution for injection, and such solutions often have a very prolonged 
effect when compared with the corresponding unesterified compound. 
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Typical examples of formulas for composition containing 1 -(Vf JuorophenyI)-3-(/f- 
(2-hydroxyethyl-l-piperazinyl)-5-trifluoromethyIindoJe (called Lu 21-152 for 
short) as the active ingredient, are as follows: 

1) . Tablets containing 5 milligrams of Lu 21-152 



calculated as the free base: 


Lu 21-152 


5 mg 


Lactose 


IS mg 


Potato starch 


27 mg 


Saccharose 


3S mg 


Sorbitol 


3 mg 


Talcum 


5 mg 


Gelatine 


2 mg 


Povidone 


1 mg 


Magnesium stearate 


0.5 mg 



1 * 2) Tablets containing 50 milligrams of Lu 21-152 



2b 



calculated as the free base: 


Lu 21-152 


50 mg 


Lactose 


16 mg 


Potato starch 


^ mg 


Saccharose 


106 mg 


Sorbitol 


6 mg 


Talcum 


9 mg 


Gelatine 


k mg 


Povidone 


3 rng 


Magnesium stearate 


0 . 6 mg 



86292965 

3) Syrup containing per milliliter: 



Lu 21-152 


10 mg 


Sorbitol 


500 mg 


Tragacanth 


7 mg 


Glycerol 


50 mg 


Methyl-paraben 


1 mg 


Propylparaben 


0.1 rng 


Ethanol 


0.005 ml 


Water 


ad 1 ml 



o*3> 02 003 2 

Solution for injection containing per milliliter: 

Lu 21-152 50 me 

Acetic acid 17.9 mg 

Sterile water ad I ml 



5) Solution for injection containing per milliliter: 



Lu 21-152 10 mg 

Sorbitol 42.9 mg 

Acetic acid 0.63 mg 
Sodium hydroxide 22 mg 

Sterile water ad 1 ml 



Any other pharmaceutical tableting adjuvants may be used provided that they 
are compatible with the active ingredient, and additional compositions and 
dosage forms may be similar to those presently used for neuroleptics, such as 
chlorpenthixol, flupentixol or f Iuphenazine. 



Also combinations of the compounds of Formula 1 as well as their non-toxic acid 
salts with other active ingredients, especially other neuroleptics, thymoleptics, 
tranquilizers, analgetics or the like, fail within the scope of the present 



invention. 



As previously stated, when isolating the compounds of Formula I in the form of 
an acid addition salt the acid is preferably selected so as to contain an anion 
which is non-toxic and pharmacologically acceptable, at least in usual therapeu- 
tic doses. Representative salts which are included in this preferred group are 
the hydrochlorides, hydrobromides, sulphates, acetates , phosphates, nitrates, 
methanesulphonates, ethane-sulphonates, lactates, citrates, tartrates or bi- 
tartrates, pamoates and maleates of the amines of Formula 1. Other acids are 
likewise suitable and may be employed if desired. For example: fumaric, benzoic, 
ascorbic, succinic, salicylic, bismethylenesalicylic, propionic, gluconic, malic, 
malonic, fnandelic, cannamic, citraconic, stearic, palmitic, itaconic, giycoiic, 
benzenesulphonic, and sulphamic acids may also be employed as acid addition 
saltforming acids. 



^4- 020032 

When it is desired to isolate a compound of the invention in the form of the free 
base, this may be done according to conventional procedure as by dissolving the 
isolated or unisolated salt in water, treating with a suitable alkaline material, 
extracting the liberated free base with a suitable organic solvent drying the 
extract and evaporating to dryness or fractionally distilling to effect isolation of 
the free basic amine. 

The invention also comprises a method for the alleviation, palliation, mitigation 
or inhibition of the manifestations of certain physiological-psychological ab- 
normalies of animals, including psychoses, by administering to a living animal 
body, including human beings, an adequate quantity of a compound of Formula I 
or a non-toxic acid addition salt thereof. An adequate quantity would be from 
about o.ool mg to about 10 mg per kg of body weight in each unit dosage, and 
from about o.oo3 milligrams to about 7 milligrams /kg of body weight per day. 

It is to be understood that the invention is not limited to the exact details of 
operation or exact compound or compositions shown and described, as obvious 
modifications and equivalents will be apparent to one skilled in the art. 
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Indole derivatives of the following general formula: 
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N-R 2 



3 

a 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

16 



L7 
18 

19 
20 
11 
12 
Z3 
IU 
15 
16 
11 

:e 



wherein R is phenyl, optionally substituted with halogen, lower alkyl or trif Juoro- 

methyl, or a hetero aromatic group, such as 2-thienyl, 3-thienyl, 2-furoyl, 3- 

furoyl, 2-thiazoI, 2-oxazol, 2-imidazole, 2-pyridyl, 3-pyridyl or 4-pyridyl; 

R is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, cyano, nitro, lower 

aikylthio, trifluoromethyi,lower alkylsulfonyl, amino, lower aikylamino or lower 

di-alkylamino; 

"A" is nitrogen or carbon, and the dotted line indicates - when A is carbon - an 

optional bond; 
2 

R is hydrogen, cycloalkyl, lower alkyl or lower alkeny!, optionally substituted 
with one or two hydroxy groups, any hydroxy group present being optionally 
esterified with an aliphatic carboxylic acid radical having from two to twenty- 
four carbon atoms inclusive, 
or R^ is the group 



-<CH 2 ) n . 



U Y 

II 
X 

wherein V is an integer of 2-6; 

X is oxygen or sulfur, or> C = X may constitute the group V CH = when Y is 
=N- or =CH-; 

3 3 

Y is oxygen, sulfur, CH^ or N R , where R is hydrogen or lower alkyl, lower 
alkenyl or a cycloalkylmethyl group, said "cycloalkyl" having from three to six 
carbon atoms inclusive; 

Z is -{CH^)^ "m" being 2 or 3, or Z is -CH=CH- or 1,2-phenylene optionally 
substituted with halogen or trifluoromethyl, or Z is -CO(or SJCH^-; 
U is nitrogen or carbon, 

I 2 
provided that when R is chloro, A is nitrogen and R is 

methyl or cyclohexyl, R mav ^e phenyl; 

as well as their pharmacev : - ' zceptable acid addition salts. 
15 8 2 
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An indole derivative of Claim 1, wherein R 1 is chlorine, fluorine, trif luoromethyl, 
methyl, nitro or amino in the 5-position, R is phenyl substituted with fluorine 
in the V- or 2'-position 9 R 2 is methyl, 2-hydroxyethyl or 3-hydro::ypropyl, 
and A is as defined in Clairr 1. 



-3- 

l-(V'-Fluorophenyl)-3-(^-(2-hydroxyethyl)-piperazino)-5-trifluoromethyl- 
1 H-indole. 

l-(^ ! -FJuorophenyl)-5-nitro-3-(i-methyl-l,2,3,6-tetrahydropyridin-^-yl)- 
1 H-indole. 

5-Chloro-l-(^ , -fluorophenyl)-3-(l -methyl- 1,2, 3,6-tetrahydropyridin-^-yD- 
1 H-indole. 

l-(V-Fluorophenyl)-3-(i-(2-hydroxy ethyl)- 1,2,3, 6-tetrahydropyridin-4-yl)- 
5-nitro-l ri-indole. 

l-(V-Fiuorophenyl)-3-(M2-hydroxyethyI)-l ,2,3,6-tetrahydropyridin-4-yl)- 
5-trif luoromethyl-1 H-indole. 

5-Fiuoro-l -(V-f luorophenyi)-3-(l -(3-hydroxypropyl)-l ,2,3,6-tetrahydropyridin- 
^-yl)-l H-indole 

as well as pharmaceutical^ acceptable acid addition salts thereof. 
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A method for the preparation of an indole derivative of the following general 
formula: 




N-R 2 



h 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

17 



18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



wherein R is phenyl, optionally substituted with halogen, lower alkyl or trifluoro- 
methyl, or a hetero aromatic group, such as 2-thienyl, 3-thienyl, 2-furoyI, 3- 
furoyl, 2-thiazol, 2-oxazol, 2-imidazole, 2-pyridyl, 3-pyridyl or 4-pyridyl; 
R* is hydrogen, halogen, lower alkyi, lower alkoxy, hydroxy, cyano, nitro, lower 
alkylthio, trifluoromethyl, lower alkylsulfonyl, amino, lower alkylamino or lower 
di-alkylamino; 

"A" is nitrogen or carbon, and the dotted line indicates - when A is carbon - an 
optional bond; 

R is hydrogen, cycioalkyl, lower alkyl or lower alkenyl, optionally substituted 
with one or two hydroxy groups, any hydroxy group present being optionally 
esterified with an aliphatic carboxylic acid radical having from two to twenty- 
four carbon atoms inclusive, 
2 

or R is the group 

-(OO - U Y 
2 n \ c / 

« 
X 

wherein ,! n n is an integer of 2-6; 

X is oxygen or sulfur, or> C = X may constitute the group ^CH = when Y is 
= N- or =CH-; 

3 3 

Y is oxygen, sulfur, CH^ or N R , where R is hydrogen or lower alkyl, lower 
alkenyl or a cycloalkylmethyl group, said "cycloalkyl" having from three to six 
carbon atoms inclusive; 

Z is -(CH-^j^ -i "m" being 2 or 3, or Z is -CH=CH- or 1 ,2-phenylene optionally 
substituted with halogen or trifluoromethyl, or Z is -CO(or SJCH^-; 
U is nitrogen or carbon, 

provided that when R* is chloro, A is nitrogen and R 2 is 
methyl or cyclohexyl, R may not be phenyl; 

as well as their pharmaceutical^ acceptable acid addition salts, 



1584 



86292965 



32 



2. 6 



which comprises 

a) reacting an indole derivative of the following formula: 




28 



0200322 



ii 



36 
35 
36 
37 



38 



wherein R 1 and R are as defined above, with a ^-piperidone of the formula: 

0=/ \ - R 2 

wherein R is as defined above, 
or 



b) reducing a compound of the following formula: 




III 



39 
60 
6 1 

62 



6 3 
66 

6 5 
66 



wherein R 1 , R and R 2 are as defined above, 



or 



c) reacting a compound of the following formula: 




•-R 2 



whe 



rein R 1 , R 2 and A are as defined above, with a compound of formula: 



R-hal 



wherein R is as defined above and "hal" is halogen, in the presence of a metal 

ffttfcT' 86292565 
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53 
54 



55 



C-atoms) or lower .'aI^yv rfaMmr\ 



C-atoms) or ; lower^ 
f) heating a compound of the following formula: 



56 



OH 



COO CK. 



VII 



57 

58 
59 



wherein R* and R are as defined above, with a piperazine of formula: 



wherein R is as defined above, 

86292965 



/ \ , 

H N N-R 2 
\ / 



or 

158 6 



g) reducing a compound of the following formula: 



0200322 




N-R 2 



VIII 



1 2 

wherein R , R and R are as defined above, with a suitable reducing agent, 

whereupon the indole of Formula I is isolated in the form of the free base or a 

2 

pharmaceutical^ acceptable acid addition salt thereof, and if the group R 
contains one or two hydroxyl groups, if desired, acylating such a hydroxy group 
with a reactive derivative of an aliphatic carboxylic acid having from two to 
twenty-four carbon atoms, and isolating the ester formed as the free base or a 
pharmaceutical^ acceptable acid addition salt thereof.* 



-5- 

A method according to Claim ^ wherein R* is chlorine, fluorine, trifluoromethyl, 

methyl, nitro or amino in the 5-position, R is phenyl substituted with fluorine 

2 

in the 4'- or the 2'-position, R is methyl, 2-hydroxyethyl or 3-hydroxypropyi, 
and A is as defined in Claim , - 

-6- 

A method according to Claim 4 or 5 for the preparation of the following 
compounds: 

1 -(^•-Fluorophenyl)-3-(^ -(2 -hydroxy e thy l)-piperazino)-5-tr if luorome thy 1- 
1 H-indoIe. 

l-(4'-Fluorophenyl)-5-nitro-3-(l-methyl-l ,2,3,6-tetrahydropyridin-^-yI)- 
1 H-indole. 

5-Chloro-l -(V-fiuorophenyI)-3-(l -me thy 1-1,2, 3,6-tetrahydropyridin-G-yD- 

lH-indole. 
15 8 7 
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1 -('•-Fl UO roph C nyl)-3-(l -(2-hydroxyethylM .2,3, 6 -tetrahvdropyridin-<,- yI )- 
5-nitro-IH-indoJc. 

l-(V-Fluorophenyi)-3-(l-(2-hydro X ycthyl)-I,2,3,6-tetrahydropyridin-^yl)- 

3-trifJuoromethyI-IH-indolc. 

5-FJuoro-l-(.--fiuoro P he n yl)-3-(I-(3-hydroxypro P yI)-l,2,3 t6 -t e trahydropyridin- 
<>-yl)-lH-indoIe 

as well as pharmaceutical^ acceptable acid addition salts thereof. 



A pharmaceutical composition in unit dosage form comprising - as an active 
ingredient - a compound as defined in Claim 1, and one or more pharmaceutical 
diluents or carriers. 



-8- 



A pharmaceutical composition in unit dosage form, according to Claim 7, 
wherein the active ingredient is present in an amount from 0.10 to 100 milligrams 
per unit dosage. 



-9- 



A pharmaceutical composition in unit dosage form, according to Claim 7 
or 8, wherein the active ingredient is selected from the compounds of Claim 
3. 
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